OBSERVATION OPTICAL SYSTEM USING VOLUME HOLOGRAM 



BACKGROUND OF THE INVENTION 
1 . Field of the Invention 

2 . Description of Related Art 

ifi¥, il^®fiS<^&^^1f #^*^&M*v^ 

mmm^mm^m^^^^^mmmmit^m htu, ^fi¥7 - 3 3 3 5 5 

1 ^#§i¥8 - 2 3 4 1 3 7 #(^|Ett© 'b *> 5 » r ft P> tf> 0> « , SMf^ 

^y XA i#©«*feiR3l^^:# < ft 9 , IS*tttBWLTL4 5 iv> 
SUMMARY OF THE INVENTION 



l 



<HOE) MUlttffltUT^, 



-K«y (HOE, Fa) /, y (To t a 1} <2 



"K*y (HOE, Fb) /* y ( To t a 1) <i (2) 

**U *y (HOE, Fa) BHOE^p,^,^^ 

(HOE, Fb) ttHOE 0 |« Fbfemy ^^ 0y (t 
o t a 1) tt^^Oy^ f 6j©^ !7 _ T4)5o 

±a©J:3fc, ^^, ffl , T ^ M> ******* 
•L*. UT, *T. B **** LT ^ 7a * Bj ^ A (DO£) ^ 



2 



/;tIr*-r* 9B .*«>-'^-»^ ! '-" , *** Wt "' ,l * or 
n««r* w 9 -7a*»^*<>> OE > (H ° E> 

* ,.-.4*6* th8»«Mt*. 

5tv^««t*t i - 7, v1B> . tt ^ t , Tigs , S *. **iUi*<»*K 



- .-c^nTKNLft; HOES. H3 5ACJFti?l- 



3 



:oHOE OfHW) HI35A-35B ll^fipl:, 

«*.tf, 121 35A iZTjk-TX 5 fw, SM^IBS LI B <D_bfc. 

HOE ^O^I7-^^^ffi^ LI fc-ft-f-S J; 5 AS 0 o ft Sr^ m 35C K^-f 
ct 5 fc, «^5>*5h HOE T7*-J3v^# 5 zk^ffiK&B Itt^ift 5 , 
EI 35D ll^fi 5 liJ^lSt, HOE <0'*y-YimW.mK&\^XWfrbt£Z 0 

0lb#*f5fr (BP*,, ±T, t ^-rtifrHttto-viz 

yXAS:|if;BtS^IIlj3^T, ^Offi|^7-H0E^ieft5 0 ^ 
©IRK:, EUc^rJ:?^, H Q E &Kf*5 ^ U X A 3 *>**ffi (Bffi) ©^iR 
«#tt«'frttSi&£K:ttIELT^fcaff (BIB) <^ § & e&®/£# £ # 
7-HOE©XY#S^-7-^, A®c7>|i EfeftB^. CffiOgftii^ 

**5, -o©HOEt7'!JXAOffiF$fiJRlffi]E©fcJt)©X>7-S:^#< ^jg 

5 «t 5l:t5i -o©HOEl:^y XA©^fiiRitiE©fc©© 



4 



fc, « 5* F a F b ©fg$feiRi©tU*l^^«^ttl5. 

0 i W fiIttt»tX^y (HOE, Fb), *Y (HOE. Fa), £f+3¥ 
t5e *©*fMUl>,(2)*WI*fc«lfci-- 

_ i < 0 y (HOE, F a) /* y (Total) < 2 (1) 
_ 1 < 0 y (HOE, Fb)/H (Total) < 1 (2) 
fctfU *y (HOE. Fa) ttHOEOtttf F a K*ft5y*^^-, 
4>y (HOE. Fb) «HOE©WFbl:fc(t5y^^]©^^-, * y (T 
o t a 1 ) n±^(Oy ^iPlC/^-tfcS. 



5 



0 < <t> y (HOE, Fa) / <f> y (Total) <1 (3) 

-0. 5 < <t> y (HOE, Fb)/4>y (Total) <0. 5 -•••(4) 
fc*£L, <t> y (HOE, Fa) It H O E ©MI F a iz io ft 5 y ft <Ds< V ~ , 
4> y (HOE, Fb) iiHOE©MlF b iCfcltS y*[6l©^!7-, <fr y (T 
o t a 1) li^^tf) y ;fr(p|<D^!7— & 3 „ 

0. 0 0 5 <*y (HOE, F a ) / <f> y (Total) <0. 4 (5) 

-0. 2 < <t> y (HOE, F b ) / y (Total) <0. 2 (6) 

fctffL, 4> y (HOE, Fa) liHOE ©ififiF a tfc(t5 y*|6]©^y-, 
<*> y (HOE, Fb) « H O E cD^-fug F b K *5 ft" -5 y 7? fRj 17 — , * y ( T 
o t a 1) {2:£^£>y 7j[p]<D^<7— -e£>3 0 

fc*5, IE CD ^JfrTJ^ ^0 7° y XA^SjWffit 1 m&,±n~h. HOE 

*3SWtt, iEOJSiff7J^^FO^y XAj&s, ^&f®£- l ®^±J5*>, HO 

e^, mmm^m^- tm^^<om t -©rate, ®m&*tftt£f6m<o&w.m&miE-t- 

fclelte#l^lfcft^ , !7—^j£$ turves £ £i^ 0 
^feJRH^^:# < ^ o T L I 9 o 

fe»Wttffi«*t?©Mfc, £ 2tfctf>HOE£ffll^ (7) &ii$J£ 

Uy (HOE, F 0 ) / <b y (Total) ISO. 25 (7) 

fcfc'U <*> y (HOE, F 0) IJH O E ©§fifF 0 {C *3 t j" § y 7 



6 



<f>y (To t a 1) it±^(D y %&}<D/<V — 5 „ 
*mWCD X 0 fC, H O E & 2 #Ci§:tt;ft{i\ |2<DHOE^ < flOHOEi^ 

\ <t> y (HOE, FO) /H (Total) 1^0. 10 (8) 

fcfcb, <p y (HOE, F 0) SHOE©MfF 0 fc:*5tt 5 y !7 — „ 

<£ y (To t a 1) lli^©y*[nl©^!7-t*l)5 0 

£btc, rcoil^, (9)*SSfit5 t i 5 -iff S 

I <f> y (HOE, FO) /*y (Total) 1^0.025 (9) 

tz t£ L , <*> y (HOE, F0) I1HO E OMfF 0 HfcMtS y *|r]0^!7- , , 
0 y (To t a 1) Ii±^©y^[fi]©^!7--Cfc5 0 

■7»XJ*k, HOElCiDxT, ^l^tt'i/!)XA ( ? ^ y v 5 X V X A ) <D 

T^iV> 0 ^ if- fc*MX y XA©ftb 19 fd, HOE^^^fd 

Wi. t"t-"C H§©HOE T?/ !J XA<D{g^fei|XMMlE<^fc#>tf>^!7 itr*L(3: 

-5„ ft*5, -ffi^ccoHOEcov^^^T/^xy x a gq gn^. i£ ^oti'ii/fjr, «t 

9 ^ * * -ft & EI 5 r ,k a* T- £ 5 „ 



7 



^^r^{±*^ <4ofeOLtLJ5. 
tt «fcv>„ 

HOE^fl^5>LT-*3<i: 1 HOE^ilLTgit, @5fi$©t°-^ 

* * ^ bT^J&Sfrfcig ESP** U B»*»«-Ort«I^*5 

r £ {c^n^T, ^SB^b^iajfr*^^ o*^©gAtJ: 9 miff Sl^^IKSR ITS 

HOE^2fe©^'tt^©)t^0|3^^OFB1[-Kii^T^T>b ( tV^ o Jfc *3 „ 
t^I^lCli, H O E <£> ^ -y - fc* ^ O ^ ^ (31 ^ ft ~C V ^ & I ^ |g &%&^mffl%?F~Z?%i 



8 



This and other objects as well as the features and advantages of the 
present invention will become apparent from the following detailed 
description of the preferred embodiments when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



11 



66 

Z = cr 2 / [ 1 + V" {1- (1 + k) c 2 r 2 }] + £ C 5 X m Y" 

j=2 

(10) 

CteH^ft*. k«^-^s/^^^ (Hmfem. r=^ (X 2 + Y 2 ) T-fe5 0 
66 

2 C j X m Y n 
j=2 

= C 2 X + C 3 Y 

+ C 4 X 2 + C 5 XY + C 6 Y 2 

+ C 7 X 3 + C 8 X 2 Y + C 9 XY 2 + C 10 Y 3 

+ C 11 X 4 + C 12 X 3 Y + C 13 X 2 Y 2 + C 14 XY 3 +C 15 Y 4 

+ C 16 X 5 + C 17 X 4 Y + C 18 X 3 Y 2 + C 19 X 2 Y 3 +C 20 XY 4 + C 21 Y 5 

+ C 22 X 6 + C 23 X 5 Y + C 24 X 4 Y 2 + C 25 X 3 Y 3 + C 26 X 2 Y 4 

+ C 27 XY 5 +C 28 Y 6 
+ C 29 X 7 + C 3 oX 6 Y + C 31 X 5 Y 2 + C3,X 4 YHC33X 3 Y 4 

+ C 3 4X 2 Y 5 +C 36 XY 6 + C 3 6Y 7 

(11) 
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±E^^^(ll)(C*oVNTtt, c 2 , c 5 , c 7 , c 9 , c 12 , c 14 , c 16 , c 18 , 
c 20 . c 23 , c 25 , c 27 , c 29 , c,,, c 33 , c 35 - • • <D&m<D&m& 

(ii)fc#v*Ttt, c„ c«, c a , c 10 , c 12> c 14 , c ir , c 19 , c 21 , 

C 23 , C 25 , C 27> C 30 , C 32 , C 34 , C 36 - • • <D&m<D&$t%: 0 
f 5^T*«b^V\ 

Z= (Cx • X 2 + C y • Y 2 ) / [1+ {l - ( i+k x) C x 2 • X 2 
- (1+Ky) C y 2 • Y 2 } 
+ Z R n { ( 1 - P n ) X 2 . 

+ ( 1 + P n) Y 2 } < n + i > 
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::T '- 0»J£ LTn£ 1 a»P>4 ST- (4&3g) ifii, ±fiE5t(12)tt, S M 
Lfcirt, fta(l3)f*bt:ii5T-t5, 

Z= (Cx-X 2 + Cy.Y 2 ) / [1+ {1- (l+Kx) C x 2 • X 2 
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- (1+Ky) C y 2 • Y 2 } »/2] 
+ R1 ((1-P1) X 2 + (i+ Pl ) Y 2} 2 
+ R2 {(1— P2) X 2 + (1+P2) Y 2 } 3 
+ R 3 {(1 - P 3) X 2 + (1+p3) y2} 4 
+ R 4 {(1 - p 4) X 2 + (1+P4) y 2 } 5 

(13) 

CyaYWW > KxllX ^R»> KyttY«|^P3*«», Rn 
R x = 1 /C x, Ry=l/Cy 

F (X) =Cx.XV[H {1- (i+K) Cx 2 .X 2 ) i/2j 
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Z = F (X) + (1/2) Cy {Y 2 +Z 2 -F (X) 2 } (14) 
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F (Y) =Cy-YV[l + {1- (i+K) C y 2 • Y 2 } «/»] 

+ AY 4 + BY 6 +CY 8 + DY 10 

Z = F (Y) + (1/2) Cx {X 2 +Z 2 -F (Y) 2 } --(15) 

CyttYWM ^ Kttn«6««, A , B, C. Dtt|M*B«**fc*„ 

R X = 1 /C X , Ry= 1/Cy 
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*&wiz.&i? 5ho e &fem-t-z>tcfr<DJ%mmx-hz> c 

**P2£S A. () = HWLI^Lt£i^i^5HOE®±T♦©*jgiit$ 0 ^ffiV^ 

n d Q d • N = n , Q , • N + m ( X / X „ ) V <D 0 • N (16) 

fcfe'l, NIJHOEIOSI^^ h/K n i (n d ) ttA&HWJ (WWW) <^®#fs£ 
Q: (Q d ) teAtt (Jtffl) hfr (SMS-** h^) -CfcSo £fc, m = HOR 

HOE^SJfKS X 2 ^3tj|g. -^*to*>H 3 6 tStJ: 5*^Pi= (H X 
1, H Y 1 , HZ1) *5il>^P 2 = ( H X 2 , HY2, 

hz 2) *^«gii-5#fla3te© ; F^{-«tot:S!iit$^s (^Si^axs) 

= n 2 " s 2 ' r 2 — n 1 " s i* r i 

fcfcb, r j (r 2 ) ttj£P , (AP 2 ) i^HOESi«©IiO (i~ 
*tot>lgjft) £T*tf>£gftt (>0), ni (n 2 ) fiMi^B# (^^B#) KH'OESrf 
<ttEK®, (,£P 2 ) £IE« Ufc{|iJ(^®4fr^T'fe 0 , s,=HVl, *5«fcT>* 

s 2 = H V 2 ii^roitff *lRi*'#2ti-S^#t?*> 5, - o«F-9-«3fc«* $ *fR3teaR 

{m&itm) xhz>m&^, rea = + i, iafrm^w^iR mm&it 

M) ©i^KVIR=-U45, **3, l/VXf-^«ft*ilt5HOEOt» 
HT, Mi£B# (5££&H#) I^HOE^KIfCgJJr^nj (n 2 ) ft, ^^Xf 
-^tT-HOEffiiSgLTV^lf ©, ^tPj (,&P 2 ) /5S#^-rS<l'J<^Slff^ £ 

HOE &JM5t^5 IB t IJPBfcftv\ 
^©i^©HOE©)fe?&iit4) 0 |j:, #^^T-^b^#^P^^{4tB^<I> 0 Po 1 y 

<*>o = <J>o 2P + <*>o Po 1 y ; (17) 

<J> 0 PoIy =ZH j -x m -y" 
j 

= HjX+H 2 y+H 3 x 2 + H 4 x y + H 5 y 2 + 
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H 6 x 3 + H 7 x 2 y+H 8 xy2 + H 9 y3 + . . .. 

X'&Q y —mm* 

j = {(m+ n) 2 + m+ 3n] /2 
<J> 0 = $ 0 P. i y 

SfafaWi oo oo 

K •? oo 10 0 

2 15 0 - 7 5 

HOE : 

H V 1 ( s j ) =REA (+ 1 ) 
H V 2 ( s 2 ) = V I R (- 1 ) 
HOR (m) =1 

HX1=0 , H Y 1 = -3. 40 x 10 9 , H Z 1 = -3. 40 x 10 9 
HX2 = 0 , HY2= 2.50X10 , H Z 2 = -7. 04 x 10 
HWL U 0 ) =544 

HI- -1. 39X10-". H2= -8.57X10-*. H3= -1.50x10" 
HOE<0o-;&yu,<i7-&KWrSfca©RW|g^fc<5 o 

noEt*mmmn->oo<Dmmmmmi'>XT'&%iir&zkifix-z& (s we a 

t t Mo d e l ). ft*X 0 fci3tt<53teKgEB8»:4»o-X?«lt**T,fcHOE*, ~ 
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©««ffl$f*U:<'X-C-*3B'*-*btf, ^<DWm (SAG), S (x, y) it , 1213 7 
l-*ti (n=l) <h 

S (x, y)-(n (X) -1) =m ( * / * 0 ) * o 

f-^fi (SAG) ( Xl y) f^x.f 5 |l§ffi©D-*yi,ft$Cx'(I^ii x 

C x = (5 2 S/3x 2 ) / [{1+ (JS/3x) 2 + (3S/3y) 2 } ^ 
• { 1 + (3S/3i) 2 }] 

1 / f x = - (n (X) -1)-C, 
t 9 if 5 ^ h , 

n-*ooif5;^;j; 5HOEOxfiS^O/^-t'LT, 
* x = 1 / f , = - m U/;i 0 ) (<9 2 O 0 /,9x 2 ) 

1^ filter HO E <£> y f&ft<Ds<y — t LT, 

* y =l/f y = -m {X/X 0 ) id 2 <$> 0 / d y 

^i^ffia^fsnii^ o.oi mm<D%mzwKte%m*mw®\frhxiti 

P*NA , „ £ U 0. 01/NAj .SrX^l^OJIRjiSfEKFX = l/ #i a, # 
Y^lBjfCiS^ 0.01 mm OJfettlC 3FfT*3tl6 

A iy £U 0. 0 l/NA iy ^Y*[6]OMliiFY= l/* y if5 e 

*s^Ttt, ±3£0>«fc5K:, #J fcf H l \z f- ± 5 tc , # ± £ ft m 2 
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iSWit5 ' ^ LT ^ *l±*«2^Ul|ia^LCD5l:55*fi«: 
Ztt©iE;*fGK LCD5l:^3Y* C ^ fcYiom YitZli^f 

**»0#«^tt^D/ A 3 » r <D Y- Z ¥B^*,fc*fr*oT* 5 , 
TV* 5. 

Y#*Gk Z**to**tl*ti. X, Y, Z) t . *<DTE*> + i,* (g 
fcftffifcov^fi, _L|E5S(10)©Z*fc) CDX#, Ytt, Z#^^^,^ 

t5it ^ 0> v r )) i^if 3 ^^Tv^^ 

»*tt**(18)fcj:5fc*i-*. tO£«S(i 8 )oz*l*Z e r n i ke^ 
Elte^ffio^tt, X-YiBfc#t5Z(||OK^i lt ^ 

o feinted s*b 5. 

X = R x c o s (A) 
Y = R X s i n (A) 
Z = D 2 

+ D 3 R c o s (A)+ D 4 R s i n (A) 

+ D 5 R* C o s(2A)+D 6 (R2-1) + D 7 R^ S i n (2A) 
+ D 8 R3 C 0 S (3A)+D 9 (3R3-2R) c o s (A) 
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+ D 10 (3R3-2R) s in(A)+D 11 R3 s j n (3A) 
+ D 12 R 4 cosUA)+D 13 (4R 4 -3R 2 ) c o s (2A) 

+ D 14 (6R<- 6 R 2 +1) +Dl5 (4R^-3R 2 ) si n (2A) 
+ D i e R 4 s i n (4A) 
+ D, 7 R 5 c o s (5A)+D 18 (5R5-4R3) c 0 s (3A) 
+ D 19 (10R = -12R3 +3 R) cos (A) 
+ D 20 (1 0R5-1 2R3+3R) s i n (A) 
+ D 21 (5R3-4R3) s i n(3A)+D 22 R 5s i n (5A) 
+ D 23 R6 c o s (6A)+D 24 (6R«-5R^) c o s (4A) 
+ D 25 (i 5R6-20R 4 +6R 2 ) c o s (2A) 
+ D 2 6 (20R 6 — 30R 4 +1 2R 2 — 1) 
+ D 27 (15R 6 -20R 4 +6R 2 ) sin (2A) 
+ D 28 (6R6- 5R4) s i n(4A)+D 29 RS i n (6A) • • . 

(18) 

*®£I^U9)©Ztt#|§]te#»#flff©*fci:fca o 

Z-^C.-.X-Y — (ig) 

Sfc, @fc##**affo»*tt**(20)teJ:5**^ S . ^©^i^( 20 )©z 

Z= (Y 2 /R) {1-P(Y 2 /R 2 )} i/2] 

+ A 4 YHA 6 Y 6 + A 8 Y 8 + A I0 Y 1 ° - • . 
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(20) 

fcfcTU YfiZ KSttfc2rft-e& 9 , RfiifittSisfs¥&, PttRgflSBL A 4 , 

*&w<D&mmmx-ti > &&&&<DmMwz±maom*m^xm$Lv 

TVN5^, ±12(18)3;, (l^^^rfflVNTtlRlSKO^ffla&SiS^feixsottm^* 

0 3, 1, 5, 7 |H***U ^JK^H^HI 4A-4L, 2A-2L, 6A-6L, 8A-8L fc* * jj* 
-To #^0Jtf>iIi{fe«£tt3£:jfSJi, I*«^fiLTLCD5i, LCD5C 

Wlcfev^T, *^*©BS##tt^fliJi: LT^tUBil ^f,LCD5 K M 5 jiR # T* ig 

&mMM(Dm&mmft¥m<Dffii&M&7jk-}-mizte^x, 4a, 2a, 

6A,8A «X^fS]®^^if Y^|^jSA^^nS:iiS±3tej»flDY^^©*JR^, 
H4B, 2B, 6B, 8BttX3rflWa#-tfa, Y^lft^B t a *±**OX^ 
<^4XH, H4C, 2C, 6C, 8C«tX^^®A*s-^n % Y A # ft** ® A £ i§ 5 ^^fe 
»OY^©«JRi, H4D, 2D, 6D, 8D{4X^f6]iij^^^a, YM^^M^MM 

zmz>3iytm<Dxiffa<DWii&m. m 4E, 2e, be, se ^xiE^ft**®^ ya* 
fam±mft*mz±%m<DYjjfo<7>mmm, mae, 2f, gf, sf lixiE^fta*® 
a, Yik%fom*mft*mz^ftm<Dxjrfo(DmMgt, m 4g, 2g, gg, sg bxe 

^rftift*®^ Y^r(^M^*s^nS:ii5±jte||©Y*^©«J|x||, HUH, 2H, 6H, 
8H fiXjE^lSj*;*®^ Y^fSjjgfctfSl? n S £#j»<D X JR^® 41, 

21, 61, 81 ttXIE^ftil:*®^ YiE^l^^^jlj^^il^^^^^Y^^O^JR 
Hu H4J, 2J, 6J, SJttXJE^ft**®^ YjE#fi**ffia*ffl*±**© X 
^ffiJOfiURM. 121 4K, 2K, 6K, 8K fi X # ft ® # -t? n, Y ft © £ £ m 5 
^^^©Y^ft^^JKM, E4L, 2L, 6L, 8L«CX*ft®Aa*-tf b, YIE^-ft** 
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*<nm. &mmm<om&m&yt¥miz*5^Tti. hoe#, r, g, b©3i 

g 1 SKA! 

E! 3 i 5 tc:. ftl£J6W©lifffc«£tt¥*tt, &HBtt3&5MS, JE<D®$f 

^3iJ:ft5/yXA3^ SMOHOE 4 £ T* #f j£ £ *x T I ^ 0 

HOE 4 tt, ryXA30« 2 ® 3 2 {^I£f9 f* fcfrT V> 3. 
^LT, #«#jT*tt, LCD5^^ffiLftWX!)XA3©|3S3,i 
^DXArtiaift, mi S3 jT'S^Lfc^, |2I3 2 t|ie,^HOE4 
T-[*]#f£;h.T2x£f U *lffi3 1 J:!)7'yXA^:«tt}L, /UXA^i^fflL 
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HOE 4tt, /UXA3©i2ffi3 2 l:|i^#lt^TV>5 0 
LCD5i/J)XA3©f 3E3 3 «!:OPII^(tP>nTV^5 0 

TS$fLT, ^3i3 3< tt3/!)XA^i;A|fL > % 1 3n 3 , T'S&f b fc« % 2 
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fg 1 S3 2 T-gHflT/yXA^I^ffiL, «mH3 1 ©ffi«lt*5V>fcSI*U* 

EI 2 OCi^lt /UXAPli, ^1132i, ^2S33i: 1 |3I34^ 
8l4®35£:£:tflx.. IlI32^ftaiffiiLT, i2ffi33 dSAWffiii 2 <D 

Sfc*ffiKfcH»x.fc® i IT, I3S34 jfls^ 3 (DK^m t LT, 14135^ 
m 1 tf>H£f® £ LT^n^*L#|fi5c£*LT^-5 0 *LT, /UXAPfi, LCD3 
6^?)JHttlLfc*^2S3 3 KfltfcS A*fffiT©#f IT/ y XArtl:AWL, 
»4jS3 5T?S»Uft, m 2 ® 3 3 KmfrZm 2 tf>^&t®TS£f Si?3®3 
4TSItlfct, ^ 2 ® 3 3 t§fo5^ 4 ©SltffiTKW L, IlI3 2TIlff 

L-x 7* v x^^fc^tbu, armi* 3 1 ©ffi«K:fcv^ig*LfcvN*!fci£G>iiB#<7D 

HI 2 XyXAPli, ilffi32h |2ffi33h |3I34i 

f iffi32^i o^&f®£i?§3 (DKMrnt^mmt ^m^m^tcm t 

LT, I2jB3 3iSl4©fi»iSiHT > 1313 4 & A%itEi k M 2 <D JxM(S k 

*mtemx-tcmt frm&zfrx^z. tit, ryxipu, lcd 

36A»5>Wtfibfc3fe!&s»3Bff34 fc> 5 A I* Si T/g#f L T 7° JJ XArtCAWL, 
Hl®32^{ltfr5|j|l ©R*tffiT?SI*L;fc«, l&3®3 4izmteZ>m2 <DRM 
ffiTSML, il®3 2l:ib5l3 0S«iET-g«U, ^ 2 85 3 3 fSWLfc 
f 1E32 Kitfc>5&fm®TJ3#f LT/i) XA^fd&ffct} L, Jiffitf 3 1 

E122^^^(i, /DXAPIt ^lS32i, I2ffi33i, I3134i 
£{f 11132 MIil2 (DKM^tW.4 ogftiS tWWjgi: £5ft;te<i 
^•fcSHT, $2ffi3 3iSf 5©S«iilt, !3B34^il©SW®i 
H 3 co^&f® t &lfc;teflt;ifcffi t VX^th^fLffif&Z ftTV^-5. f Lt, XDX 
APfi, LCD3 6^f)ltffiL/a^^li3 2 ^5 AttlT'IJf LT7* y 
XAftKA&fU i3S3 4i:ifc5^l©^iTSIfLfci, M32I; 
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m 2 3(Dm&te. 7i) p nm 1 ® 3 2 £ , 12133^ I3i34, 31 

4 S3 5 £&#;i,S&lffi3 2/5^2 OSM £ t* ffi® <t &W:temx.tcft t Lt, 
|2S3 3i5i3C£ltItLT 1 I3I3 4i!|l©Slf®HT > H 4 ffi 3 

5 ^At^ £ LT^;ft^H«/&£HTV^ 0 ^LT, /DXAPft, LCD3 6 

Lfc^, ^lffi3 2tIfc5l2©SlfffiT^ltL, ^2ffi33T?S»lfct, 

El 2 4 tf>^§^fi, 7 s y XA P 1 XD XA PU^2X!i XA P2t T^^5c 
^tLTV^S, il/UXAPlii, ^1132i, |2I33h I3134i, 
1413 5 i £{f H 1 ffi 3 2i5|lX!)XAP 1 Ii}=[ni2 ©SME <b W 

tbffii: &mtemz.tcm t lt, » 2® 3 3 i xap i ^*s»tsfB 3 »s 

WffiiUX. ^ 3 E 3 4 ijSf 1 ^ U XA P 1 tfcJt 51 1 Og^ffii UT, fil 4 
I35^|1X!)XAP1 id:fctf3A£m i VX^ti^fim)&£tiX\,^Z> 0 l£tc. 
I2/5XAP2I1, *1141i t |g 2 ® 4 2 £ . I3ffi43^ii, |1 
ffi4 l^i2XUXAP2lCfclt5Il ©SMEiittlE^f^ix.fcE^ IT, 
fH 2 ® 4 2^^2XyXAP 2i;iolt5i2 ©SI^Bi Lt, I3ffi43^|2 
/DXAP 2 Cfclt^AlfE i: LT^ii-fti/^j5)c$^iTV'>5 0 

■^Lt, X!)XAPIt LCD3 6i»e>«HJUfc*iS»2^!JXAP2©*3 
®4 3flffttX!) XA^CAMU |g 3ffi4 3 f^f 1 ^IflfSIt 

L, fg2®4 2T*SI=fLfc^. I1E41 T'EffLTXD XA^fd&fmb. £ 
fd, ^l/!)XAPl©$4E3 5-eiHfUTXyXArtl:AWL, $3E34 
t-Slftfcf , Ili32l:ifc5f 20MBt'SWL, I2E3 3fR»L 
fc&, fill®3 2fcf!:b5#tffi®T-JS^LT:7 p yXJ^t;iMffiL. WW131© 
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El 2 5 <DWt&l*. /DXAP Jlft l7'yXAPUI2/yXAP2i: T4#e£ 
£*LTl^ 0 ll^JXAPlli, f liS32i:, 12133^ ^3E34h 
ft 4 ® 3 5 i^^^i, ft 1 ® 3 2iSIl/!)XAP 1 ic£>ft5ft 2 tf>S#t® £ &f 
ffi®£ £ffc;fc<I;ifc® £ IT, ^2I33^ii/i)XAPi|:fcit§^3 COS 
UliU, i3®3 4^Il/yXAPll:Jol^I10SWliUT, ft4 
3135 *>5ft lXyXAP 1 fdiotfSA&f® <t LT^tb^tbM^c^tLTV^^ 0 *fc. 
^2X!i XAP 2 12, M4U, I2ffi42i:, $3ffi43i, |4iB44 
£ £#x.. ^Iffi4 l^g2/UXAP2(Ciolt5WffiffiitT, ^2®42^ 
ft 2 X V XA P 2 (CfcMt 51 2 «>SW® £ LT, I3E43 4* ft 2XDXAP2 
fc&tf 3ft 1 <OS&f® <t LT, I4jg4 4isi2 7 p yXAP2tfclt5AWSi: 

^Lt, XDXAPIt LCD3 6^6WtULfc*i J J|2y!)XAP2 0*4 
ffi 4 4 T*JB#r LTXU XArttAW |3I43fSlfl, l2ffi42fHlt 
U Ilffi4 1T*lifftt/!)XA^|c»ffiL, IlX!)XAPl©i 
4S3 5 t-UfLTXUXArttAltL, ft 3 ffi 3 4 T£t£f U & , ft 1 ffi 3 2 
ic{ifc5ft 2 (DStlffiTS&f U ^2E3 3-C'5ltUfcf , ft 1 ffi 3 2 1:1 t> -5 

HI 2 6 cO#^«, 7" V XA P ttft 1 X V XA PUI2X!) X A P 2 t T-»/* 
£tlTV^ 0 ^lXUXAPlit, |1132t, I2133h I3S34^ 
ft 4 ffi 3 5 £ Ilffi32 tfSft 1 X U X A P 1 \z *5 ft S ft 2 ©Mttffi £ &f 

mmt ^ti3iifcS HI, ^2®33^gi/yXAPl(:iolt5l3 
MHt, ft 3i3 4 tf*ft 1 Xy XAP 1 fc:fcft5ft 1 WHWffi £ U, ft4 
ffi 3 5 #ft 1 Xy XAP 1 CfcltSAWffii LT**L^ft#j#$;h,T^5 0 £fc, 
|2X!)XAP2tt, I1I4U, $2I42h ft 3 ffi 4 3 £: , ft4ffi4 4 
£ Srffi^, ilI4 1^l2/!)XAP2{C*5(t5MfflSitT, ft 2 ffi 4 2 # 
I2XDXAP 2 fn*5ft5ft 2 IT, I3I43^I2X!)XAP2 

KfcttSft 1 Ogltffii IT, ft 4® 4 4 Jjsft 2 X]J XA P 2 (^(tSA^ffi t 
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^LT, /DXAPH:, L C D 3 6 frb&tm V1tft&m 2 X V XA P 2 <D% 4 
®4 4tfJBJTtT^DXArttA»L, f|3ffi4 3"CS*tU. H 2 ffi 4 2 T'Stt 
U Ilffi41 T*S#r IT/ U XA^CUffl $ <bK, Il^DXAPlOl 
4® 3 5t-flJfUT^!JXArtlcA«U, $13 05 3 4T?K«tfcft, M32 
l'lb5l2©Slfffit-HlfL, « 2 ® 3 3 T-SI* Lfc^. M32l:fb5 

#twffi-^jffl»f try y XA^ic&fffiu. wmgi3 1 ©ttst-*5v>fc®^u*v>« 

^#»iS^O^^±(C^^-r-5 ± 5 l^i^$ttTV^ 0 ft*5, [§I 2 5 £ HI 2 6 <D 
/DXANt I2/UXAP2 ©I3ffii^4ffi^|g^^g§i:^ 1 ffi t m 2 
® £ tf s HI 2 5 ^it*VN©li^L, HI 2 6 t-ii^ifS i 5 

t©-«Ht, 02 7 , HI 28 ^#ILT, II * M MBS ^ * ffl tf>®^i£ 
BS3£^ 100 £ LTfflv^fc 9 , w^^IS^^^ 10 0 iiS^^^^^F 5 d»fe/«C 

miOOt LTfflVN^^, ^c^gEIS^:^^ 1 0 OtftE^-ttmx-hti, ^ th h K 
iti^li*ftl0 2lilt EI 2 7 i^fi $ (c, 4^l:iiLTi^©i 5 

^ 1 03 tfwctt hfo. mi£m^mw*&- 102 ^m^^-^istfii-^ 

0 2*:#©rt^fI5^c-^^^m^^^■C♦«J55cUTV^^V^^^ Bg^/B tf> 1/ >X £ #1^ 
&A,-C-IIi{i^=gM 10 2 ^rifijcLttxtV^ 

£ fc, u-a i o 3 tr— * i o 4 i9 , mmm^t 

^^tLW^m^m < Z t tfX'Z 2> <t o C*oTV>5, r©J:5l^k'-* 1 0 4 
£%-r5:S^!£S## 1 0 2iliJ, gfc^^jf K 1 05&;frLT#-*X 
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(tPllfii: ttUv^ £<bK, TVf«Sflif a -t-(:*«LTTVijr/|! 

SW-t-S Lit 

Stic, H 29 «B^I;i51i^tt, SSBBtt^* 

H30S:#ILT, **»OB«||**«m*^4 0Oil3t 

4 9O»5 0ii;^^5 o :oCCD4 9«*ih^t tt , fei 
2*tf U (LCD) 5±fc**fc£ LT**Sh«. *fc, 

ffi**«6 l©fW»fctT* 5o LCD5fc**$nfcW*f4, 5 9£ 

M^m«(D*A c:i?ttBi tmm<Dm&) Moi*/!ixA««itc 
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******* 48 tt, 48a, «48b, Il/j,XA48c, ^2/^ 

5 ? 4 0 14, »TOM^4 8, »HR*¥5R 5 9 

033 1A-31B MLT, WHfeiSM**^^, 
^T-AKliJV^T. «^^ft«E7 10«»*©«|83fc^ 8 7lzm^A,tcJtm 

T ' liiUii « **M**v*tv**. :«tww^ntt, H 

3 1A Wifc, t^W7 1 t, «fl*mt5*Ml7 2i : * 
Ot^«i7ll: W mftim5^^nt y f73i, 

^^t,f734i«i hftmfKMt5VTRf ^ 75 ' RU 

******* i 6 fc, Lt/y ^ mt5 t -^^ I 

' 77 ^ ^7i:^^5W Ms ^ g (HMD) 7 

Si^irtSilT*?, •?rta«71 O «A»79O^»80i, 
HB8IS8 1 fi. 03 lBfcSt^fci^j^^ 

^^-83^LTCCD84« ffiJ:M ^ 5o 3 fe ^ . 

*«, CCD84fci,T*mfc M *i l , U3 1A fc* 



6MaT^^ m m t « < HMD78«I«mi01 



V T 
^7 7^ 
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28) K^^tlHMD 7 8 0i*tl^/T$tl5 0 fiWc , CCD84[;J;o 

(lcd) 5icifSi LT^^^tu, ^^m^mt^mm<Dm^mmit^ 

K^Tte, mmmnm%^ 82 te, X7^-gS#82a, i&9 82b, fl/yXA 
82c, ^ 2 Xi 82d <**bTV** 0 

fcfc, *«WI:«k5®«[«S3l6^oHOEi LTfflV^EOiff^i ^ y Xi 

<D3:5\zmfti&ztej£-rz£2^ m&y y x a p kbs $ titcmmfc g ft ft®© 

ti-h t> M S L ■tit, -O^ffttffiDililJf^^-o^^-o^M^oBBffifi, 
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What is Claimed is : 

U />£< HlooSWffiC^l^p^^^ (HOE) iiifcii^^ 

©*ffi«0 5 fcftMJRSO^vvfrofcflrflfcF b, /h*V^©<fcfi«* F a 

- 1 < <t> y (HOE, F a ) y (Total) < 2 

- 1 < 4> y (HOE, F b) y (Total) < 1 

fetch. * y (HOE, Fa) UHOEOftffilF al:*5l^y^©X 7 - 
0y (HOE, Fb) (IHOEOMf F b l:*l^5 y^©/^- <*> y ( T 
o t a 1) (4^^©y*|fii©Xt7-ffe5, 

in. «9fEHOEiS^!7-o*r#fl5Sriffi X tt2BSWU, K'<!7-©»*;jif#ltoIB 
HOESritTV^S ©*f ft;® t -» 1 5 r i &ftmb-fZ* U-J» 1 fc 

4. WIE»fiB3t^*iS2ffi£*±osi*ffi«:«Fo7'y XA)tflt LtM$ 
it, WEHOE#^!7-©»Mfc lffiXtt 2iE#L, *'< * ^MIE 
HOE5r^^TVN^S«^^©*t^ffii:-^-r5r ££#i*<h-r3^ u-A 2 
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0 < <t> y (HOE, F a ) / 0 y (Total) < 1 
-0. 5<0y (HOE. Fb)/* y (Total) <0. 5 0 

6 . $ & K ft it* PUB* 5 r ^ # 5 (c|Eife 

0. 0 0 5 < <*> y (HOE, F a ) / <*> y (Total) < 0. 4 
-0. 2 < 0 y (HOE. F b) y (Total) < 0. 2 D 

7. WIE»K*M^^yXA3te^3Ri:LT*fiJJ$*i, % ffjfS H O E O X ^ ft 

8. WBiRftM^T'yXAjtMtLTlW^, fliEHOEOX^^] 

1 0. WEHOEOX^O^ ! 7-iJtKriET?J,5ri S .Wiit5^ u 
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U-A 3 KfE«©iIiffe«i!£#^ 0 
14. ttrlS^y XA^SMffi^r 1 ffi£U:«r*>, ii2HOE^i/!)XA©® 

1 5 . mmmmit^frKMmtt 1 vssx±n-hfr^iE(DmvtZ)Zm^y y x 
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H^^^^^iWttiateBiw^fc:, '>4<H2ft©HOE*tu *>>o, ^ 

I * y (HOE, FO)/*y (Total) ISO. 25 
fcfcL, <*> y (HOE. FO) H O E ©fc#B F 0 (C *5 5 y & fa <D s< V - , 
<*> y (To t a 1) te£^<£> y^ ft ? — 5 0 

2 0. ^rfE^BS^^^^striE®ife^^*^i:itaiiifi:gi«ora^. &te<b 

2 (cfEtt<D®^m^^^^ 

I 0 y (HOE, F 0 ) / y (Total) ISO. 25 
fc#U <*> y (HOE, FO) liHOEOfSiF 0 fC*5ttS y*|fil©^!7-, 
4> y (To t a 1) te±?h(D y Jj\u](Ds<V — -<? & -5 „ 

2i. muz?}) xj*yt*£%ki,ijE<Dmffit)&&^-7° v XA^tts a& 

8Elffltt«^#^£ j*m«Hfc«£ orate, '>^<H2ft©HOEHU ^o, 

l0y (HOE, FO) /^y (Total) ISO. 25 
fcflfU <Z> y (HOE, FO) liHO E ©ftffilF 0 fc*5ft-5 y # ft O ^° !7 - , 
4>y (To t a l) lt±%k<D y Jjfa<Ds<V — T' & 5 „ 

2 2. MlE^aS^^^^ffliSM^^^^^itttii^teg^o^^, '>&<<t 
t2t©HOE?rf ^o, ifc 05 & # 5£ £ Jj5| j£ 5 - t t f« * A 

I * y (HOE, FO) /^y (Total) ISO. 25 
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fc*5L, <*>y (HOE, FO) liHOE©Mf F Otfcltiy*^©/^-, 
* y (Total) te£^<D y 17 — T'fcSo 

23. S & l:ftO*#SSr»JSt5 ^ fc t5 ^ i^-A 1 9 , 20, 

2 1 , Xfi 2 2 fciE«tf>iIiffe«igft^ 

I * y (HOE, FO) /<^y (Total) 1^0. 10 

\ <t> y (HOE, FO) /^y (Total) 1^0. 025 
2 5. a&iB8&HBtt5&*#, jEOiJf^^o^D/Ai, HOE Mffitf* 
2, 3, Xf44fcgE*©H*«*3t16* 0 

27. wiEMs^iif^jpsT?, ^o^^r^^E^^s^i^^ 
2 8. stfiEH o e nmmmtx-mfrtiT^z z k&&mk-tz> ? i , 

2, 4 (CfE«g^j®^m^^^^o 

2 9. fflSBB&aSMJtfS, Si««§£3fe^&JKi|ifi-?-5$g#£, ^ 
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3 0. tihtemva&iz&w-mx^ * i o3p^TT•/ e ^v^s^^>^5t^IfB^^m^ L ^ J 

t Is- J* 2 5 fC|Ea©lij^«^^^^ 0 

32. mmmmit^mtiK Eoi^^o^yxAi, hoe 

U '>4< i t 1 OCKjHiil^SIIii; b (HOE) &ffi;LT*5!?, 
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a t Lfei ft©*fl=5*;*:EII$K:j*JE ^^iif^^ u-a 3 3 fcSE 

- 1 < <t> y (HOE, F a ) /tf> y (Total) < 2 

- 1 < 0 y (HOE, Fb) (Total) < 1 

fc#U <*> y (HOE, Fa) Wt H O E ©Mi F a K *5 ft -5 y V - , 

0 y (HOE, Fb) ttHOE©M!F b *5 3 y ^f^cD^y-, <*> y ( T 
o t a 1 ) fi±^<D y Jf\n}<Ds* V — X & 3 0 

iehoe &m^T\,^zmfaBw<DMwm t-m-rz r ^ ^#tits^ 3 
3 6. mmmmyt^mtf 2 m £A± <d km m&w^-? v xa^^^ lt*/£ 

IB HO E ^iiTV^5SS®«©^f lffi ^- at 5> ^ l/^-A 3 

3 7. ftj|£*#g!m, MI5®^a^^^^<h, ^mm<Dft¥%kt$:-Wm\z. 
ix.TV^5r^#itt5^^-A 3 3 , 3 4 , 3 5 Xii 3 6 i^Et©!^ 

3 8. BtriE^^**^, mm<Dmmy ^-^^mm,^im^m^^thx^^ r 

^Mit5^-A 3 3, 3 4, 3 3 6 f2«©Sg$B^3gf 1! MfcS^ 

39. ttmwmmmit^Zktf, imr<>&m:£tiffimmmizm 

/&£tlT^-5^ ^^f^fS* U-A 3 3, 3 4, 3 5Xli3 6 fCiE^OIM^ 
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ABSTRACT OF THE DISCLOSURE 
# * J: o K««toi«4><&ttll:>|>n{lt:«J«te £ 

yXA3£#U gM3 2 l:M*D^7A (HOE) 4^fit^5 0 - 
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